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Ah
.
mad al-Fargha¯nı¯ came to fame in the mid-ninth century with his work as an engineer and astronomer in Egypt
and Baghdad. He is also known for his support of the three brothers known as the Banu¯ Mu¯sa¯ in their vendetta against
the philosopher/scientist al-Kindı¯. (And he was probably lucky that the Calif who commissioned him to superintend
the Ja’farı¯ Canal in Baghdad was assassinated before the failure of the project became evident.)
It was in connection with his role as an astronomer, and not as an engineer, that he wrote the work published here
for the first time, one version of whose title is The Complete [Work] on the Northern and Southern Astrolabe with
Geometrical and Computational Explanations. This is the first theoretical treatment of what became the defining as-
tronomical instrument of the Islamic middle ages, the astrolabe, and the work shows that al-Fargha¯nı¯ was a competent
mathematician, able to frame geometrical proofs and to create accurate and extensive tables based on trigonometric
calculations.
In his introduction, al-Fargha¯nı¯ refers to “the ancients” and their use of the armillary sphere and astrolabe to un-
derstand the motion of the celestial sphere. He adds, however, that he knows of no book in which they explained the
correctness of the astrolabe, although results from it are consistent with those obtained from the armillary sphere.
This lack of a theoretical treatment, he continues, led to misunderstandings among al-Fargha¯nı¯’s contemporaries, who
imagined that the results given by the astrolabe were not strictly correct; this prompted him to write this “comprehen-
sive book” to explain the astrolabe’s correctness.
In Chapter 1 he explains the geometrical principles of stereographic projection of the sphere from the south pole
onto the plane tangent to its north pole. Since, as he stated in the Introduction, he knew of no theoretical treatment
of the astrolabe, the proofs he gives—including the proof that circles on the sphere are mapped to circles and straight
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of Apollonius’ Conics simplified the proof of this basic fact.) Al-Fargha¯nı¯ also proves that the centers of circles in a
sphere are not, in general, mapped onto the centers of their images. Since only the shape, and neither the size nor the
center, of a circle in the sphere is preserved in mapping it to the plane, al-Fargha¯nı¯ addresses, in Chapter 2, how one
determines the straight lines, and the center and radii, that determine the images of the various circles of the sphere.
He also explains procedures for dividing the image of the ecliptic into the 12 zodiacal signs.
In Chapter 3 geometry gives way to computational procedures and al-Fargha¯nı¯ uses similar triangles and sine tables
to compute the diameters and positions of the centers of the various circles on the astrolabe. (Lorch’s arguments, on
pp. 13–14, for believing that al-Fargha¯nı¯’s sines were computed from Ptolemy’s chord table and, similarly, that al-
Fargha¯nı¯’s spherical trigonometry is that of the Almagest are convincing.) In his procedure, al-Fargha¯nı¯ computes the
diameters first and then calculates the centers of the image circles relative to the position of the center of the astrolabe.
In the same chapter, to determine the positions of the 25 stars he includes on the astrolabe, he explains how to compute
their declinations relative to the equator and the points of the zodiac that cross the observer’s meridian with them (the
“co-culminating points” of the zodiac).
Chapter 4 contains the tables (177 pages of Arabic and English text) for the quantities whose derivation al-Fargha¯nı¯
has explained, and in the next two chapters he describes the delineation of astrolabes for northern (Chapter 5) and
southern (Chapter 6) latitudes. Although he does discuss the proportions of the various parts, that al-Fargha¯nı¯ is not
writing for the craftsman is clear from facts such as his injunction that one uses a straight ruler, with even divisions—
with no indication of how one ensures that the ruler is straight and the divisions are even. Moreover, while the reader
has a pretty good idea of how one goes about making an astrolabe, no “trade secrets” are told. Al-Fargha¯nı¯ ends his
treatise with an “accept-no-substitutes” chapter, in which he informs the reader that other types of astrolabe (such as
the melon-shaped astrolabe—based on an azimuthal equidistant projection—or one based on orthographic projection)
are either invalid or impractical. (Interestingly enough, the former projection has been the subject of a study published
as [Kennedy et al., 1999].)
The editor and translator of this treatise, Richard Lorch, is well respected for his studies of a number of texts
related to scientific instruments, as well as the history of medieval Islamic mathematics and astronomy. In Lorch’s
translation, al-Fargha¯nı¯’s simple and clear style comes through very well, and Lorch’s mathematical commentary
provides a concise explanation of the procedures in the text and a number of the historical issues they raise.
Lorch has written his book for the reader who is familiar with the basics of spherical astronomy and trigonometry.
This is, of course, his choice, but even such a reader might have appreciated the inclusion of a table explaining the
abbreviations for astronomical quantities, an explanation of nonstandard mathematical notation, and an index. These
are, however, minor matters and not serious flaws. In the establishment of a reliable text together with a readable
translation and an informed commentary, Lorch has done an excellent job, and one that will be appreciated by all
historians of medieval Islamic mathematical sciences.
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